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Background: Dengue Hemorrhagic Fever (DHF) causes not only epidemic but also social and 
economic impacts. Environmental sanitation, water reservoirs, and community behavior can influ-
ence the incidence of DHF. This study aimed to examine sanitation-related behavior, container 
index, and their associations with dengue hemorrhagic fever incidence. 
Subjects and Method: This was an analytic observational field study using case control design. 
The study was conducted in sub-districts with the highest and lowest DHF cases in Karanganyar, 
Central Java, from May to July 2017. A total sample of 120 study subjects was selected for this stu-
dy using fixed disease sampling, including 40 people with DHF and 80 people without DHF. The 
dependent variable was DHF. The independent variables were age, education level, family income, 
container index, and sanitation behavior. The data were measured by a set of questionnaire and 
examined using path analysis. 
Results: Sanitation behavior (b= 1.50; 95%CI= 0.57 to 2.42, p= 0.001) and Container Index (b= 
0.90; 95%CI= 0.03 to 1.84; p= 0.057) were directly and positively associated with DHF incidence. 
Container Index was associated with sanitation behavior (b= 2.09, 95%CI= 1.21 to 2.97, p<0.001). 
Age (b= -0.76, 95%CI= -1.60 to 0.08, p= 0.074), education level (b= -1.02, 95% CI= -1.87 to -0.17, 
p= 0.019), and family income (b= -0.70, 95% CI= -1.60 to 0.19, p= 0.122) were associated with 
sanitation behavior.  
Conclusion: DHF incidence is directly and positively associated with sanitation behavior, and 
container index. DHF incidence is indirectly associated with age, education level, and family 
income. 
 
Keywords: dengue haemorhagic fever, sanitation, container index, behavior, path analysis  
 
Correspondence: 
Nunik Maya Hastuti. School of Health Science Mitra Husada, Karanganyar, Central Java. Email: 
nunikmaya21@gmail.com. Mobile: +6285647279291. 
 
BACKGROUND 
Dengue Hemorrhagic Fever (DHF) is a dis-
ease that has become a global problem in 
most tropical and subtropical regions. The 
incidence rate and geographical area of the 
distribution of DHF over the past 50 years 
have increased 30-fold with increasing geo-
graphical expansion to new countries 
(WHO, 2009). A study by Bhatt et al. 
(2013) reported that cases of dengue fever 
were far more than what WHO has estima-
ted and indicated that 390 million dengue 
virus infections could occur every year. 
According to WHO (2016), before 
1970, only 9 countries experienced severe 
epidemics of dengue hemorrhagic fever cas-
es but are currently endemic cases in more 
than 100 countries in WHO region namely 
Africa, America, the Eastern Mediterrane-
an, Southeast Asia and the Western Pacific.  
Areas in America, Southeast Asia and 
Western Pacific are the ones with the most 
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serious cases. In 2008 dengue cases throug-
hout America, Southeast Asia and the Wes-
tern Pacific exceeded 1.2 million and more 
than 3.2 million in 2015. In 2015, there 
were 2.35 million dengue cases reported by 
people in America. Of the 10,200 cases, 
1,181 of them caused death (WHO, 2016). 
DHF has been a public health probl-
em in Indonesia since 1968. There is an inc-
rease in the number of provinces and distri-
cts/cities from 2 provinces and 2 cities to 
34 provinces and 436 (85%) districts / citi-
es. The number of cases has increased from 
1968 to 58 cases to 126,675 cases in 2015 
(Ministry of Health, 2015). WHO noted that 
Indonesia was the country with the highest 
DHF cases in Southeast Asia where 58 peo-
ple were infected and 24 of them died (Mo-
rtality Rate= 41.3). Since then, this disease 
has spread throughout Indonesia (Achmadi 
et al., 2010). 
The Ministry of Health of the Repub-
lic of Indonesia Directorate of Vector and 
Zoonotic Disease Control at the Ministry of 
Health stated that during January 2016 th-
ere were 3,298 dengue cases with 50 deaths 
in Indonesia. While in the KLB area, there 
were 492 cases, 25 of them died. KLB occu-
rred in 11 districts/cities in 7 provinces. 
While in Central Java Province, 35 distri-
cts/cities have been infected with dengue. 
Incidence Rate (IR) of DHF in Central Java 
Province in 2014 amounted to 36.2 / 
100,000 population (Profile of Central Ja-
va, Increased and spread of DHF cases was 
probably caused by the high population 
mobility, development of urban climate ch-
ange, changes in population density and di-
stribution as well as other epidemiological 
factors that still need further study. In 
addition, an increase in dengue cases each 
year is related to environmental sanitation 
conditions, this condition is exacerbated by 
a lack of understanding of the community 
about DHF and very low community parti-
cipation. With the incidence of DHF, it is 
still considered problematic which in the 
home environment that looks clean, there 
are still conditions that can increase the ri-
sk of dengue incidence, such as open water 
reservoirs inside and outside the house, the 
presence of bushes and puddles around the 
house, keb the presence of used goods that 
can hold rainwater (Sofia et al., 2014).  
DHF does not only often cause out-
breaks but also has a negative impact both 
in terms of social and economic aspects. So-
cial disadvantages that occur include due to 
panic in the family, death of family membe-
rs, and reduced population expectancy (Mi-
nistry of Health, 2011). The economic impa-
cts caused by dengue include the loss of wo-
rk time, school time and the release of other 
costs other than for treatment, such as tra-
nsportation and family expenses while mai-
ntaining patients. One of the social impacts 
caused by DHF is the occurrence of panic in 
the family and community when a dengue 
case occurs which causes death. 
In addition, the increase in dengue ca-
ses every year is closely related to environ-
mental sanitation conditions. This conditi-
on is exacerbated by the people's poor und-
erstanding of dengue and also very low co-
mmunity participation. The condition of 
the home environment and community be-
havior related to the incidence of DHF are 
still considered problematic which in the 
environment of the house that looks clean, 
there are still conditions that can increase 
the risk of dengue incidence, such as the pr-
esence of open water reservoirs inside and 
outside the house, bushes and puddles aro-
und the house, the presence of used goods 
that can hold rainwater (Sofia et al., 2014). 
 
SUBJECTS AND METHOD 
This study has received an approval from 
the ethics commission of the Faculty of 
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Medicine, UNS / Dr. Moewardi hospital, 
Surakarta No 571 / VII / HREC / 2017 
1. Study Design 
The method used in this study was field res-
earch techniques with a type of quantitative 
research with a case control design approa-
ch. It was implemented in May to July 2017 
in the District with the highest DHF cases 
and the lowest DHF cases in Karanganyar 
District, Central Java. 
2. Population and Sampling 
The population of this study was the sample 
of the people in Karanganyar Regency, na-
mely 120 subjects divided into 40 subjects 
with a history of DHF disease and 80 subje-
cts with healthy criteria in Karanganyar Re-
gency. 
The sampling technique in this study 
was fixed disease sampling. The sampling 
using exclusion criteria is that if the chosen 
study subject moves out of town or dies th-
en the subject of the study is replaced by 
another study subject. The study subjects 
who were less than 15 years old, then the 
data collection was carried out to the paren-
ts of the study subjects.  
3. Study Variable 
The independent variables in this study inc-
lude age, education level, income, sanitati-
on related behavior, and index container. 
Meanwhile, the dependent variable is a 
DHF case.  
4. Operational Definition 
The operational definition of dengue case 
was DHF patients in Karanganyar Regency 
which are stated by a statement issued by 
the doctor that the patient has a history of 
DHF and is supported by the results of lab-
oratory tests. Age is the length of life, which 
is from birth until now. Age determination 
is done using a number of years.  
The level of education is the last level 
of formal education that has been pursued 
by the study subject based on the last diplo-
ma owned.  
Family income is income earned and 
used as a source of family economy. The be-
havior of environmental sanitation is the h-
abit of the community in maintaining clea-
nliness of environmental sanitation which 
includes the provision of clean water, sewa-
ge and housing. The container index is a co-
ntainer or place for storing clean water that 
is found larva/larvae of all containers exa-
mined. 
5. Variable Instruments 
The data collection techniques used in this 
study were questionnaire instruments that 
have been tested for validity and reliability 
to 15 study subjects, obtained results of me-
asurements of age, education, income, sani-
tation related behavior, container index wi-
th total item correlation values ≥0.28 and 
alpha cronbach ≥0.88, so that all the ques-
tions are reliable.  
6. Data Analysis 
Univariate analysis was conducted to displ-
ay the characteristics of study subjects and 
descriptive study variables. Bivariate analy-
sis was carried out to analyze independent 
variables on dependent. Path analysis (path 
analysis) was done to analyze the effect of 
independent variables on the dependent va-
riable through the intermediate variable 
and find out the direct and indirect effects 
of the independent variables on the depen-
dent variable. The magnitude of the influe-
nce of the independent variable on the dep-
endent variable is seen from the value of 
the path coefficient, the greater the path co-
efficient, the greater the influence given fr-
om that variable. The steps in conducting 
path analysis include model specifications, 
model identification, model suitability, par-
ameter estimation, and model specification. 
 
RESULTS 
The results of this study explain the univa-
riate analysis, bivariate analysis and multiv-
ariate analysis.  
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1. Univariate Analysis 
Univariate analysis consists of the charact-
eristics of the study subject and descriptive 
study variables as described in table 1. 
Characteristics of study subjecs consi-
st of gender, age, occupation, and income 
between case group and control group were 
not different except education and income 
(Table 2). Study subjects were more than or 
equal to 21 years old (controls 66.7% and 
cases 33.3%), worked outside the home 
(66.4% and 33.6%) and had income below 
the UMK (64.7% and 35.3%). The control 
group 62.5% of the study subjects had edu-
cation levels equal to or more than high sc-
hool while the case study group subjects 
37.5% had less education than high school. 




n % N % 
Age (years)     
<21  32 66.7 16 33.3 
≥21  48 66.7 24 33.3 
Gender     
Male 48 78.7 13 21.3 
Female 32 54.2 27 45.8 
Education     
<SHS 35 62.5 21 37.5 
≥SHS 45 70.3 19 29.7 
Occupation     
At home 7 70.0 13 30.0 
Outside 73 66.4 37 33.6 
Income     
<Minimum Wage 44 64.7 24 35.3 
≥Minimum Wage 36          69.2 16 30.8 
 
2. Bivariate Analysis 
Chi Square test was used to analyze the rel-
ative risk of behavior related to sanitation 
and container index to the incidence of 
DHF in Karanganyar Regency. Bivariate an-
alysis was conducted to see the relationship 
of independent variables (age, education le-
vel, container index, family income, and sa-
nitation-related behavior) and the depende-
nt variable (DHF case) analyzed using Chi-
Square test and calculation of Odds Ratio 
(OR) with confidence level (CI) of 95%. 
Age, education, income, sanitation-re-
lated behavior, and container index were 
related to the incidence of DHF (Table 2). 
Age (OR= 1.00; 95% CI= 0.46 to 2.17; p= 
1.000), education (OR= 0.70; 95%CI= 0.33 
to 1.51; p= 0.365), and income (OR= 0.82; 
95%CI= 0.38 to 1.76; p= 0.602) the relatio-
nship is not significant, these three things 
increase the very weak risk of the risk of de-
ngue cases. The results of the full bivariate 
analysis can be seen in Table 2. 
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OR 95%CI p Control Case 
N % N % N % 
Age (years)       
1.00 0.46 to 2.17 1.000 
<21 32 66.7 16 33.3 48 100 
≥21 




Education       
0.70 0.33 to 1.51 
 
< SHS 35 62.5 21 37.5 56 100 0.365 
≥ SHS 45 70.3 19 29.7 64 100  
Income (Rupiah)        
0.82 0.38 to 1.76 
 
< Minimum wage 44 64.7 24 35.3 68 100 0.602 
≥ Minimum wage 36 69.2 16 30.8 52 100  
Sanitation 
Behavior 
      
5.76 2.47 to 13.47 <0.001 
Poor 14 38.9 22 61.1 36 100 
Good 66 78.6 18 21.4 84 100 
Container Index       
4.41 1.93 to 10.12 <0.001 Flicks 64 77.1 19 22.9 83 100 
No flicks 16 43.2 21 56.9 37 100 
  
3. Path Analysis 
Table 3 showed the result of multivariate 
analysis by using path analysis model. Host 
and environmental factors for the incidence 
of DHF. Path analysis was used to determi-
ne the direct or indirect effects of host and 
environmental factors on the incidence of 
DHF. Table 3 showed that sanitation condi-
tions, sanitation-related behavior and cont-
ainer index significantly affected the incid-


















Figure 1. Structural Model with Unstandarized 
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Table 3. Path Analysis Result of Sanitaion-Related Behavior and container index 















DHF Case  Container Index 0.90 0.03 1.84 0.057 
 Sanitation-Related 
Behavior 
1.50 0.57 2.42 0.001 
Container Index  Sanitation-Related 
Behavior 




 Age -0.76 -1.60 0.08 0.074 
 Education Level -1.02 -1.87 -0.17 0.019 
 Income -0.70 -1.60 0.19 0.122 
AIC = 404.42 
BIC = 429.51 
  
    
 
Path analysis showed that Container 
Index (b= 0.90, 95%CI = 0.03 to 1.84, p= 
0.057), sanitation-related behavior (b= 
1.50, 95%CI= 0.57 to 2.42, p= 0.001) affe-
cted DHF cases. Sanitation-related behav-
ior (b=2.09, 95%CI= 1.21 to 2.97, p <0.001) 
has a direct effect on container index. Age 
(b= -0.76, 95%CI= -1.60 to 0.08, p= 0.074), 
educational level (b= -1.02, 95%CI= -1.87 to 
-0.17, p= 0.019), income (b= -0.70, 95%CI= 
-1.60 to 0.19, p= 0.122) have an indirect 
effect on environmental sanitation behavior 
through sanitation behavior. 
 
DISCUSSIONS 
1. The Effect of Age on the Incidence 
of DHF  
Residents with a more mature age have a 
higher awareness of maintaining sanitation,  
and it can reduce the incidence of DHF. Wi-
chmann et al., (2004) showed that adult 
DHF patients tended to have a higher seve-
rity caused by secondary infections than ch-
ildren patients. Adult individuals who have 
been exposed to or have a history of sufferi-
ng from previous DHF increase the risk of 
secondary infections and this affected the 
severity of their illness. 
The highest morbidity rates in DHF 
cases were found at the age of 15-30 years 
old (Toan et al., 2015). Dung and Cam 
(2005) reported that more than 90% of 
DHF morbidity was in the age range of 15 to 
25 years old. This was related to differences 
in the behavior of adults and children. Adu-
lts have different lifestyle behaviors, time 
spent outside the house tended to be infec-
ted by dengue vectors, sleep without using 
mosquito nets, and children could not take 
preventive actions to prevent DHF (Toan et 
al., 2015).  
2. The Effect of Education on the 
Incidence of DHF 
The results of this study showed that there 
was an effect between the level of education 
on the incidence of DHF. Residents who ha-
ve a higher level of education have a higher 
awareness in maintaining the sanitation of 
the environment to reduce the incidence of 
DHF. 
The level of educations was related to 
knowledge. Higher levels of education lead 
to broader knowledge of prevention of den-
gue (Siregar et al., 2015).  A study done by 
Siqueira et al., (2004) in central Brazil sho-
wed that a low level of education was assoc-
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iated with an increased incidence of dengue 
infection and it was statistically significant.  
The results of study conducted in Cen-
tral Nepal showed that the practice of DHF 
prevention was related to the level of educ-
ation (Dhimal et al., 2014). DBD prevention 
action which was based on knowledge wou-
ld be more effective than actions that were 
not based on knowledge. The results of the 
study indicated that research subjects who 
have a good level of knowledge tend to be 
able to take preventive action to prevent 
DHF. 
The result of this study was supported 
by a study done by Koenraadt et al., (2006) 
in Kamphaeng Phet Province, it was found 
that increased knowledge would increase 
the practice of reducing the number of unp-
rotected containers/puddles, thereby redu-
cing the environmental potential for vector 
breeding. With the existence of education, a 
person was able to obtain knowledge and 
implications and can provide a more ration-
al response to the information she/he got. 
The ability to receive an information was st-
rongly influenced by the level of education. 
The higher the level of education, the easier 
it was to live independently, creatively, and 
sustainably (Mubarak, 2007). 
3. The Effect of Family Income on the 
Incidence of DHF 
The results of this study residents that res-
idents with higher incomes would be able to 
build healthy houses so that it would decre-
ase the incidence of DHF. 
Some research results showed that in-
come levels negatively affected the inciden-
ce of DHF. People with low income levels 
and socio-economic status tend to live in 
environments with low capacity to provide 
good residents, low physical condition of 
the house, high density, poor sanitation, 
and lack of capacity to provide adequate 
water storage (Mulligan et al., 2015).  
4. The Effect of Behavior of Environ-
mental Sanitation on the Incidence 
of DHF 
The results of this study showed that the 
behavior of residents who pay attention to 
the environmental sanitation reduced the 
incidence of DHF. 
According to WHO (2012), Bruteau 
Index (BI) was the most informative index 
because it was able to show a positive relati-
onship between the condition of the house 
and the existence of puddle. This index was 
relevant for focusing efforts to manage, co-
ntrol, and eliminate mosquito habitats thr-
ough public health education that DHF vec-
tors can be controlled through improved 
environmental sanitation to minimize the 
breeding places of the vector. 
Was management was related to the 
transmission of DHF. Waste such as plastic 
and bottles was a place of dengue vectors. 
Poor management of waste could create a 
breeding environment for the Aedes Aegyp-
ti mosquito. The results showed that the 
frequency of managing waste disposal whi-
ch was less than 1 time per week increased 
the incidence of DHF and it was statistically 
significant (Bohra and Andrianasolo, 2001; 
Cordeiro et al., 2011; Suwannapong et al., 
2014). 
Aji et al., (2016) and Fibriana (2004) 
stated that there was a relationship between 
the implementation of the behavior of closi-
ng, draining puddles, and hoarding used 
goods (3M) with the incidence of DHF. Th-
erefore, it was recommended that people 
could improve the 3M behavior regularly to 
eradicate mosquito growth. 
4. The Effect of Container Index on 
the Incidence of DHF  
The greater the container index number, 
the greater the chance of developing mosq-
uito larvae so that it increased the DHF ca-
ses. 
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The result of a study done by Budiy-
anto (2008) showed that 182 containers 
were found to contain puddle, 54 containe-
rs were found to have Aedes Aegypti larvae 
(91%). It was suggested that people could 
regularly clean the containers. 
WHO (2003) stated that House Index 
(HI) was one of the indicators that can be 
used to measure the risk of disease transmi-
ssion. HI can provide a percentage of posi-
tive homes and instructions on the prolife-
ration of human populations who have risk 
of DHF. Containers index showed the perc-
entage of positive containers that have Aed-
es Aegypti larvae. Although positive contai-
ner areas have epidemiologically small nu-
mbers of Aedes Aegypti larvae, people still 
need to be aware because generally, Aedes 
Aegypti mosquitoes produced large numbe-
rs of larvae and vice versa, and it caused le-
ss risky epidemic.  
The result of a study done by Fibriana 
(2004) showed that there was a relationsh-
ip between the presence of Aedes Aegypti 
larvae and the incidence of DHF.  
Yudhastuti (2005) stated that the de-
nsity of mosquito larvae of Aedes Aegypti in 
Wonokusumo village was measured by usi-
ng HI parameters and the score was 58%, 
CI= 30.6%, BI= 82% and DF= 7 which ind-
icated the speed and easiness of  DHF tran-
smission. 
According to Muchlastriningsih (20-
05) the numbers of free larvae which was 
less than 95% can increase the chances of 
dengue transmission. A study done by Fathi 
(2005) showed that the presence of Aedes 
Aegypti larvae was related to DHF and it 
was statistically significant. 
The result of a study done by Aji et al., 
(2016) showed that HI= 5% and CI= 4%. 
The results of the study also showed that 
there was a relationship between the prese-
nce of Aedes Aegypti larvae and the incide-
nce of DHF.  
Prastyowati (2013) showed that types 
of containers which contained Aedes Aegy-
pti larvae include dispensers, buckets outsi-
de the house, and water reservoirs. The res-
ults of the study also showed that the activi-
ty of the Aedes Aegypti mosquito was arou-
nd 18:00 to 3:00 am. both inside and outsi-
de the house.  
Zulkarnaini (2008) stated that enviro-
nmental sanitation conditions affected the 
incidence of DHF, the results of the study 
showed that there were positive containers 
with Aedes Aegypti larvae both inside and 
outside the house with the score of HI= 
86.27%, Container Index (CI)= 28%, and 
Bruteau Index (BI) = 137%. 
The results of this study showed that 
there was a relationship between home env-
ironmental sanitation and the incidence of 
DHF. Therefore, preventive efforts were ne-
eded to control DHF vector mosquitoes thr-
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